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Loss of T-bet Function Induces Communicable Colitis
PAGE 33
Inflammatory bowel disease has been attributed to overzealous immunity or harmful
intestinal flora. The transcription factor T-bet controls inflammatory genetic pro-
grams in both adaptive and innate immunity. Garrett et al. now show that T-bet
deficiency in the innate immune system results in spontaneous and communicable
ulcerative colitis. T-bet controls the mucosal immune response to commensal bac-
teria by regulating TNF-a production in colonic dendritic cells. Loss of T-bet influen-
ces bacterial populations to become colitogenic, and this colitis is communicable to
genetically intact hosts. These findings reveal a function for T-bet as peacekeeper of
host-commensal relationships and provide new perspectives on inflammatory
bowel disease.
Chromatin Mark Recognized by Basal Transcription Factor
PAGE 58
Trimethylation of histone H3 at lysine 4 (H3K4me3) is regarded as a hallmark of active promoters in eukaryotes, but it has
been unclear how this modification links to transcriptional activation. Vermeulen et al. now show that H3K4me3 serves as a
binding site for the basal transcription factor TFIID, with the PHD-finger of the TFIID subunit TAF3mediating this interaction.
Loss of H3K4me3 reduces transcription from and TFIID binding to several promoters. Interestingly, asymmetric dimethyl-
ation of H3R2 inhibits TFIID binding to H3K4me3, whereas acetylation of H3K9 and H3K14 potentiates the interaction. This
study reveals crosstalk between histone modifications at the level of TFIID binding, which has important implications for
regulation of RNA polymerase II-mediated transcription.
TRIMming Viral Expression in Stem Cells
PAGE 46
Murine leukemia proviruses are transcriptionally silenced in embryonic stem and
embryonic carcinoma cells. This restriction of proviruses in pluripotent cells may
have evolved to protect the embryo from the reactivation of endogenous retrovi-
ruses and retrotransposons that could causemutations in the germ line and early
progenitor cells. Silencing is proposed to involve the tRNA primer binding site
(PBS) of the viral genome, but a trans-acting factor has remained elusive. In
this issue, Wolf and Goff identify a PBS-associated complex containing
TRIM28, a known transcriptional corepressor, as the first cellular factor shown
to be required for this process. The findings provide support for a general role
of TRIM proteins in retroviral restriction and shed light on a mechanism of gene
silencing in pluripotent cells.
Shedding Light on Scaffold Dynamics
PAGE 80
Scaffolding proteins are ubiquitous in biology and serve to organize molecules for proper signaling. Mishra et al. show that
InaD, a scaffold for visual signaling events in Drosophila, acts dynamically in vivo by switching between two conformations
in a light-regulated manner. The switch plays a role in terminating signaling events by allowing the system to cycle through
states permissive and nonpermissive for signaling. Disrupting this process impairs a visually mediated reflex that is part of
the escape behavior of flies. These findings demonstrate that scaffolds can act as dynamic machines, controlling systems-
level properties of signaling cascades through stimulus-dependent conformational change.
How ATP Drives Hsp70 Function
PAGE 106
Hsp70 chaperones assist in the refolding of misfolded proteins via ATP-dependent cycles of binding and release. Here, Liu
and Hendrickson present a crystal structure of yeast Sse1 that, for the first time, captures an ATP-bound Hsp70-like chap-
erone with its nucleotide and polypeptide substrate domains engaged. An extensive mutational analysis in Sse1 and three
Hsp70 homologs demonstrates that subdomain structures seen previously must undergo radical conformational changes
to engage Sse1-like interfaces during theHsp70 chaperone cycle. The resultingmodel for theHsp70(ATP) state provides an
atomic-level basis for understanding allosteric communication between the ATP and substrate binding sites.
The Secret(ory) Life of Hsp90
PAGE 121
Hsp90 is an essential and highly abundant molecular chaperone, yet a comprehensive understanding of its cellular func-
tions has remained elusive. Now, McClellan et al. combine genomic, bioinformatic, and biological analyses to examine
Hsp90 function in the cell, under both normal conditions and during stress. This integrated systems approach reveals
numerous cellular targets of Hsp90 and discovers an unforeseen role for Hsp90 in virtually every aspect of the secretory
pathway. Given the potential of Hsp90 as an anticancer target, a better understanding of Hsp90 functions may facilitate
the design of better therapeutic strategies.Cell 131, October 5, 2007 ª2007 Elsevier Inc. 1
HIV in HD
PAGE 70
The capsids of mature retroviruses such as HIV are modeled as fullerene structures
composed of closed hexameric arrays of the viral CA protein, but a high-resolution
structure of the lattice has remained elusive. Ganser-Pornillos et al. derived a three-
dimensional map of two-dimensional crystals of full-length HIV-1 CA by electron cryo-
crystallography. The docking of high-resolution domain structures into the map yielded
the first unambiguous model for the lattice. The structural model provides a molecular
rationale for biochemical and mutagenesis findings and visualizes the protein-protein
interfaces that stabilize the CA hexamers, including one that is targeted by inhibitors
of HIV-1 assembly.
miRNA Set Target Levels Just Right
PAGE 136 and PAGE 146
microRNAs (miRNAs) are short RNA molecules that bind to specific sites in messenger RNAs and thereby reduce their ex-
pression. Two groups now provide evidence for the proposed ‘‘fine-tuning’’ role of miRNAs, in which miRNAs reduce the
expression of at least some of their targets to a defined level that has biological significance. In the first paper, Karres et al.
report that in the central nervous system of the fly, miR-8 adjusts expression levels of its target, atrophin, to an optimal level,
neither too high nor too low. In the second study, Xiao et al. show that mammalian lymphocyte development and response
can be profoundly disturbedwhen a singlemiRNA is lost or its expression pattern changed. The authors combined a genetic
analysis of miR-150 and one of its predicted targets, the transcription factor cMyb, and find that the control of cMyb bymiR-
150 over a narrow concentration range can quantitatively explain at least part of the observed phenotypes. Thus, some
microRNAs may have evolved to specifically regulate levels of critical targets in specific cellular contexts.
Acetylation: The New Phosphorylation
PAGE 93
Intracellular signal transduction upon stimulation of cytokine-activated receptors
is known to rely upon receptor tyrosine phosphorylation. Now, Tang et al. show
that acetylation of the receptors is also a key requirement for signaling. The IFNa
receptor recruits the acetyl-transferase CBP/p300 that then catalyzes IFNa
receptor acetylation. IRF9, a transcription factor, binds to the acetylated site of
the IFNa receptor and, along with its binding partner Stat2, becomes acetylated
by CBP. These acetylation events are required for induction of antiviral gene
expression. Thus, like tyrosine kinase-catalyzed phosphorylation, CBP/p300-
catalyzed acetylation plays an important role in cytokine receptor signal trans-
duction.
Emotional Memory at the Synapse
PAGE 160
Emotion enhances our ability to form vividmemories of even trivial events. Norepinephrine (NE), a neuromodulator released
during emotional arousal, plays a central role in the emotional regulation of memory. Hu et al. examined the role of NE in
contextual memory formation and in the synaptic delivery of GluR1-containing AMPA receptors during long-term potenti-
ation (LTP), a candidate synaptic mechanism for learning. Their results indicate that phosphorylation of GluR1 driven by
emotional stress and NE, facilitates the synaptic delivery of GluR1-containing AMPA receptors, lowering the threshold
for LTP, thereby providing a molecular mechanism for how emotion enhances learning and memory.
Fly FISHing for mRNA: Location, Location, Location
PAGE 174
It is widely believed that proteins are targeted to various cellular domains following translation. In this issue, Le´cuyer et al.
provide evidence that mRNA localization prior to protein synthesis plays a broad role in nucleating polarized cellular struc-
tures. Using a high-throughput, high-resolution fluorescent in situ hybridization (FISH) procedure in Drosophila embryos,
they show that about 70% of mRNAs are subcellularly localized in numerous striking patterns. They further demonstrate
that transcripts with similar localization patterns are functionally related, suggesting that the roles of RNAs in cell polarity
have been underappreciated. The accompanying database of mRNA localization data should provide a useful resource for
further studies.Cell 131, October 5, 2007 ª2007 Elsevier Inc. 3
